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Crossbreeding hogs in Missouri has been accepted, 
and a high percentage of all hogs marketed will be 
crossbred. Documentation from research and observa-
tions of hog farmers over the years has shown the 
advantages of crossbreeding in certain areas of pro-
duction. All production traits, however, do not respond 
to crossbreeding, and there are certain systems that will 
provide greater advantages than others. 
The major advantage of crossbreeding, or mating 
pigs of different breeds, would show up in reproduction 
by the increased vigor and livability of pigs. There are 
also advantages to be gained by using crossbred sows in 
reproductive performance for conception rate, ovula-
tion rate , and the ability to farrow and wean larger 
litters. Crossbreeding does not greatly improve per-
formance traits with medium to high heritability, such 
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Figure 1. Heterosis response in cro,ssbred 
offspring superior to both parent breeds. 
as feed efficiency, growth rate or carcass characteris-
tics. A basic knowledge of the advantages of cross-
breeding and heterosis, and the method ofimplementing 
a planned crossbreeding program will help producers to 
maximize returns in a crossbreeding program. 
Crossbreeding and Heterosis 
Heterosis, sometimes called, "hybrid vigor," refers 
to the ability of offspring to improve on a trait or traits 
compared to the average of the two parent breeds. 
Heterosis occurs when genetically different lines or 
breeds are crossed, and is usually greatest for traits 
with low heritability, such as litter size, litter weaning 
weights and survival rate . Growth and efficiency traits 
are medium heritable, in the range of 20 to 40 percent, 
and show small response to crossbreeding. Carcass 
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Figure 2. Heterosis response in crossbred 
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traits are highly heritable, 40 percent or better, and are 
least likely to respond to crossbreeding. 
Figures 1 and 2 illustrate the expected heterosis 
response above the average of both parents, but in some 
cases it may not be above the performance of both 
parents as shown in Figure 2. An example of this might 
be in mating a Landrace with a Poland China and 
looking at response in litter size. The crossbred sow 
would be expected to perform above the average, but 
probably not above the Landrace parent average for 
litter size (Figure 2). 
Figure 1 might be two average breeds for litter size, 
such as Durocs and Hampshires, and here one would 
expect an improvement over both parents from cross-
breeding. The more genes affecting a trait, the higher 
the heritability and the smaller the influence by cross-
breeding. 
Rotational Crossbreeding 
Many Missouri producers use a rotational cross. 
This might be a two-breed rotational crossbreeding 
system, or a three-breed or more rotational crossbreed-
ing system. Table 1 illustrates the average percent 
heterosis advantage for various swine traits that one 
might expect, starting with two purebred lines and 
going to a multiple cross using crossbred female lines . 
Many producers like the two- or three-breed rota-
tional cross systems (Figures 3 and 4). 
In Figure 3, purebred boars are rotated and re-
placement gilts are saved from each cross. This system 
will yield about two-thirds the potential heterosis re-
sponse. There is some additional hybrid vigor available 
Table 1. Average percent heterosis 
advantage for various swine traits.* 
Trait 
Reproduction 
No. pigs born alive 
Litter size-21 days 
Litter size-weaning 
Production 
21-day litter wt. 
21-day litter wt. 
/female exposed 
Days to 220 lb. 
Feed/lb. gain 
Carcass composition 
First Multiple 
cross 
using 
purebred 
femalet 
cross 
using 
crossbred 
female+ 
% advantage 
over purebreds 
0.5 
9.0 
10.0 
10.0 
5.0 
7.5 
2.0 
8.0 
23.0 
24.0 
27.0 
28.0 
7.0 
1.0 
Length 0.3 0.5 
Backfat 1.5 1.5 
Loin eye area 1.0 2.0 
Marbling score 0.3 1.0 
*Composite results from Oklahoma and Iowa 
N C-103 regional swine project. 
t 997 litters using Duroc, Chester, Hampshire, 
Yorkshire breeds and all possible crosses. 
+611 litters using Duroc, Chester, Hampshire, 
Yorkshire breeds and all possible crosses. 
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with a three-breed cross vs. a two-breed cross, and 
some small increase with additional breeds. The three-
breed cross will allow about 87 percent the maximum 
heterosis. The disadvantages of going to more than a 
three-breed cross are the need to purchase superior A 
boars and the problems of managing four or more sire W 
breeds in a total production system . 
In the three-breed cross, the sires are systematic-
ally rotated, and replacement crossbred females are 
selected each generation. These females are mated to 
the sire breed furthest removed in the female pedigree . 
Ideally, you should select in the initial breeds gilts that 
are superior in reproductive traits and then come in 
with the second and third breed with a sire that is out-
standing in traits such as growth, feed conversion and 
carcass quality. 
When maintaining the three-breed rotational cross, 
you will have unequal generation intervals. Use long 
generation intervals when the sow herd is predom-
inately superior for mothering ability and reproduction. 
When the sow herd breed is predominately growth, 
efficiency, and carcass, use a short generation interval. 
The later traits should influence the progeny from the 
sire side. 
Terminal Crosses 
Some producers have developed a program in which 
offspring from the last boar used are all sold and none 
kept for replacement stock. This is called a terminal 
cross . With the terminal cross, either the boar or the 
sow can be crossbred or purebred. The most common 
terminal crosses are crossbred sows and purebred -
boars. If crossbred boars are used , they should rep-
resent breeds not found in the sow lines. The terminal 
cross has been suggested as a good program for feeder 
pig producers where replacement gilts are not selected 
and retained. 
The advantages of the terminal cross are in the 
maximization of complimentary breeds and heterosis 
traits . You also do not have to be concerned about 
maternal traits of the sire, since you are not keeping 
gilts from this cross for replacements. You then could 
select an outstanding sire line for carcass traits, gains, 
and feed efficiency, and not be concerned if it was not 
superior in litter size. There is also an advantage in that 
there is only one sire line for the terminal cross; this 
means greater consistency in production each year. 
The major disadvantage with the terminal cross 
program is the necessary purchase of replacement gilts. 
Some producers have chosen not to adopt this system 
because of the difficulty of finding outstanding gilts 
and the increased risk from disease. An alternative 
would be a separate breeding program where you pro-
duce your own crossbred gilts for the terminal cross. 
Hybrid and Crossbred Boars 
There may be a place for hybrid or crossbred boars 
in some breeding programs. Research data on these A 
boars have been rather limited . One would expect W' 
greater vigor and libido advantage with the hybrid or 
crossbred boars. Crossbred boars might be expected to 
be more aggressive breeders than purebred boars. 
There is evidence of hybrid vigor for breeding perfor-
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Figure 3. Two-breed rotational cross system. 
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Figure 4. Three-breed rotational cross system. 
mance. Second, the crossbred boar might match the 
other breeds in a crossing system better than some 
purebreds. 
Disadvantages are a lack in some areas of supply of 
the performance-tested crossbred boars and the diffi-
culty in maintaining a crossing system when using 
crossbred boars. In a terminal crossbreeding program, 
the hybrid or crossbred boars would fit in well. You 
could utilize these boars if they were superior in the 
traits you wanted without being concerned about the 
selection of replacement gilts. 
Breed Evaluation 
Obtaining sufficient data to make recommendations 
on which breed is best for particular production traits 
has been difficult. This should be the subject of 
continuous evaluation by producers. Try to use the 
breeds that are superior in the traits you want to 
concentrate in your herd . For example, considerable 
data and observations indicate that white breeds such 
as Yorkshire and Landrace are superior in numbers of 
pigs born and weaned. Data on traits such as carcass 
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and feed efficiency are not as concrete, but some trends 
can be observed. Producers need to be careful in 
comparing data on a crossbred boar with the purebred. 
Performance records should be compared with boars of 
the same breed group. 
It is also important to have a gilt selection program. 
Information outlining ways to systemically do this job is 
in UMC Guide 2510, "Selection of Replacement 
Gilts ." 
In addition to evaluating traits of individual breeds, 
it would be helpful to have data on how different breeds 
complement each other in a crossbreeding program. 
This type of data is limited. Researchers at Iowa State 
University compared four common breeds in 1978; 
results are shown in Figures 5 and 6. 
This four-year, seven-generation study at Iowa State 
evaluating breed combinations included seven farrowing 
groups using Chester Whites, Durocs, Hampshires and 
Yorkshires . The study included 1,065 purebred, single 
cross and back cross litters producing 7,595 hogs to 
market weight; 2,029 of these hogs were evaluated for 
carcass traits. 
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Figure 6. Breed of Sire-Performance Compared to the Average 
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The four breeds were analyzed and ranked based on 
breed averages as dam breeds and sire breeds for traits 
included in and affected by litter size, weight during 
various times in the production cycle and carcass traits. 
Although noting major differences between averages, 
researchers observed a large variation between sires 
within breeds. 
The choice of dam breeds is more 'important than 
choice of sire breeds for litter size, litter weight, 
individual pig weights at all ages and average daily gain, 
but less important for carcass traits. 
The commercial producer has more tools to im-
prove the average performance of his herd than the 
purebred breeder. 
In commercial swine production, you may use 
breed combining ability, heterosis and selection to 
improve production and profit. 
Selection is the only method you have to change the 
genetic base population, and it can be effective in 
straight-bred or crossbreeding herds. Record of per-
formance for economic traits on the individual animal 
being selected is the best and most important tool a 
breeder has for selection. The individual record is equal 
to 8 full-sibs or 100 half-sibs when the trait is medium 
heritable, such as rate of gain or feed efficiency. 
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The heritability estimates show in Table 2 that 
growth and carcass traits are easier to improve than re-
production traits. Crossbreeding and heterosis for low 
heritability trait and selection for medium to high heri-
tability traits give the commercial producer a big ad-
vantage in a planned breeding program. 
Table 2. Heritability Estimates. 
Level Heritability Trait 
High Carcass length 
Leg length 
% ham (of cwt carcass) 
Loineye area 
% lean cuts 
Backfat thickness 
Age at puberty (gilts) 
Ovulation rate 
Feed efficiency 
140 day wt. 
Age 220 lbs. 
Weaning wt. 
Birth wt. 
Number farrowed 
Low Number weaned 
Avg. % 
60 
60 
60 
50 
35 
45 
40 
35 
35 
25 
25 
15 
10 
15 
15 
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